The catalytic activity of Ubp6 enhances maturation of the proteasomal regulatory particle.
The 26S proteasome is a 2.5 MDa macromolecular machine responsible for targeted protein degradation. Recently, four chaperones were identified that promote the assembly of the 19S regulatory particle (RP). Here, we probe the dynamic architecture of the proteasome by applying quantitative proteomics and mass spectrometry (MS) of intact complexes to provide a detailed characterization of how Ubp6 assists this assembly process. Our MS data demonstrate stoichiometric binding of chaperones and Ubp6 to the basal part of the RP. Genetic interactions of Ubp6 with Hsm3, but not with the other chaperones, indicate a functional overlay with Hsm3. Our biochemical data identified Ubp6 as an additional member of the Hsm3 module. Deletions of ubp6 with hsm3 perturb 26S proteasome assembly, which we attribute to an accumulation of ubiquitylated substrates on these assembly precursors. We therefore propose that Ubp6 facilitates proteasomal assembly by clearing ubiquitylated substrates from assembly precursors by its deubiquitylating activity.